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BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

June, 2025 

PHE-07 : ELECTRIC AND MAGNETIC 

PHENOMENA 

Time : 2 Hours  Maximum Marks : 50 

Note : All questions are compulsory. Marks for 

each question are indicated against it. 

You may use a calculator. Symbols have 

their usual meanings. The value of 

physical constants are given at the end. 

1. Attempt any five parts : 5×5=25 

 (a) A charge of 22 C is located at the centre 

of a cube of side 6 cm. Calculate the 

electric flux through each of the 

surfaces. 5 
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(b) The electric field in a certain space is 

given by ˆE 400i


 . How much flux 

passes through an area A if it is a 

portion of (i) the xy-plane, (ii) the yz- 

plane and (iii) the xz-plane ? 5 

(c) A charge q is held at the centre of the 

line joining two equal charges Q. 

Determine the value of q so that the 

system of three charges will be in 

equilibrium. 5 

(d) A long thin cylindrical glass rod of 

length l has an excess charge Q 

distributed over it. Determine the 

electric potential at point P along the 

axis of the rod and at a distance l from 

one end. 5 

(e) Determine the work done to transport 

an electron from positive terminal of  

12 V battery to its negative terminal. 5 
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(f) A proton which carries a charge of 

191.6 10 C  enters a magnetic field of 

intensity 340 2Wbm  with a velocity of 

6 –14 10 ms  at right angles to it. Find 

the magnitude of the force acting on the 

proton. 5 

(g) An electromagnetic wave propagates 

along the positive x- direction. The 

magnetic field oscillates at a frequency 

of 1010  Hz and has an amplitude of 

510  T acting along positive y-direction. 

Compute the wavelength of the wave. 

Write down the expression for the 

corresponding electric field. 5 

(h) A uniform plane electromagnetic wave 

has a wavelength of 6.0 cm in free space 

and 4.0 cm in a dielectric for which 

74.7 10    –2NA . Determine the 

dielectric constant of the dielectric. 5 
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2. Attempt any five parts : 5×5=25 

(a) Determine the electric field at a point 

near an infinitely long uniformly 

charged wire. 5 

(b) Derive the expression for the 

capacitance of a parallel plate capacitor 

with an air core. 5 

(c) Determine electric field at a point P on 

the perpendicular bisector of the dipole 

axis of an electric dipole. 5 

(d) Using Ampere’s law, show that the 

magnetic field inside a solenoid 

carrying current I and having n turns 

per unit length is given by 0B = In . 5 

(e) Derive the expression of the 

precessional frequency of an atomic 

dipole in a magnetic field. 5 

(f) Distinguish between diamagnetism and 

paramagnetism. 5 

(g) What is a cyclotron ? Draw a neat 

sketch of the top view of a cyclotron. 

Derive an expression for the cyclotron 

frequency. 5 
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(h) Using Maxwell’s equations in vacuum, 

derive the wave equation for the electric 

field of an electromagnetic wave. 5 

Physical constants : 

e      191.6 10 C  

0    
12 18.85 10  Fm   

 
0

1

4
   9 2 29 10 Nm C  

0      7 –1 –14 10 Wb A m   

     6 11.26 10 Hm   

em      319.1 10 kg  

pm      271.67 10 kg  

G      11 3 1 26.7 10 m kg s     
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 PHE–07 

foKku Lukrd (ch- ,l-&lh-) 

l=kar ijh{kk  

twu] 2025 

ih-,p-bZ-&07 % oS|qr vkSj pqEcdh; ifj?kVuk,¡ 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % lHkh iz'u vfuok;Z gSaA izR;sd iz'u ds vad mlds lkeus 

fn, x, gSaA vki dSydqysVj dk iz;ksx dj ldrs gSaA 

izrhdksa ds vius lkekU; vFkZ gSaA HkkSfrd fu;rkadksa ds eku 

vUr esa fn, x, gSaA 

1- dksbZ ik¡p Hkkx gy dhft, % 5×5=25 

(d) 6 cm Hkqtk okys ,d ?ku ds dsUæ esa 22 C vkos'k 

fLFkr gSA ?ku ds izR;sd i`"B ls xqtjus okys fo|qr 

vfHkokg dk eku ifjdfyr dhft,A 5 

([k) fnd~ esa fo|qr {ks= ˆE  = 400 i


 gSA {ks=Qy A ls 

fdruk vfHkokg xqtjrk gS ;fn ;g (i) xy-lery] 

(ii) yz-lery] (iii) xz-lery dk ,d Hkkx gks \ 

    5 
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(x) nks cjkcj vkos'k Q dks tksM+us okyh js[kk ds chp esa 

vkos'k q j[kk gSA q dk og eku ifjdfyr dhft, 

ftlds fy, ;g rhu vkos'kksa dk fudk; lkE;koLFkk 

esa gksA  5 

(?k) yEckbZ l okys ,d yEcs irys csyukdkj Xykl dh 

NM+ ij vkos'k Q forfjr gSA NM+ ds v{k ds 

vuqfn'k blds fdlh ,d Nksj ls nwjh l ij fLFkr 

fcUnq P ij fo|qr foHko dk eku ifjdfyr dhft,A 

    5 

(³) 12 V cSVjh ds /kukRed V£euy ls blds ½.kkRed 

V£euy rd ,d bysDVªkWu dks ys tkus esa fd;k x;k 

dk;Z ifjdfyr dhft,A 5 

(p) vkos'k 
191.6 10 C  okyk ,d izksVkWu

6 –14 10 ms  osx ls 340 Wbm–2 rhozrk okys 

pqEcdh; {ks= esa {ks= dh fn'kk ds yEcor~ izos'k 

djrk gSA izksVkWu ij yxus okyk cy ifjdfyr 

dhft,A  5 
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(N) ,d fo|qrpqEcdh; rjax /kukRed x-fn'kk esa 

lapkfjr gks jgh gSA blds laxr pqEcdh; {ks= dk 

vk;ke 
510 T

 gS vkSj ;g 
1010 Hz  vko`fÙk ls 

nksyu djrk gSA pqEcdh; {ks= dh fn'kk y-fn'kk esa 

gSA rjax dk rjaxnS?;Z ifjdfyr dhft,A laxr 

fo|qr {ks= dk O;atd fyf[k,A 5 

(t) ,d ,dleku lery fo|qrpqEcdh; rjax dk 

rjaxnS?;Z eqDr vkdk'k esa 6.0 cm vkSj ijkoS|qr 

ek/;e esa 4.0 cm gS] tgk¡ 
74.7 10    

–2NA  gSA ijkoS|qr ek/;e dk ijkoS|qrkad 

ifjdfyr dhft,A 5 

2- dksbZ ik¡p Hkkx gy dhft, % 5×5=25 

(d) ,dleku vkosf'kr vuar yEckbZ okys ,d rkj ds 

fudV ,d fcUnq ij fo|qr {ks= fu/kkZfjr dhft,A 5 

([k) ok;q dksj okys ,d lekUrj IysV la/kkfj= ds fy, 

/kkfjrk dk O;atd O;qRiUu dhft,A 5 
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(x) ,d fo|qr f}/kqzo ds f}/kqzo v{k ds yEc 

lef}Hkktd js[kk ij fdlh fcUnq P ij fo|qr {ks= 

dk eku fu/kkZfjr dhft,A 5 

(?k) ,sfEi;j ds fu;e dk mi;ksx dj fn[kkb, fd izfr 

bdkbZ yEckbZ n Qsjksa okyh lksysukWbM] ftlesa /kkjk I 

izokfgr gks jgh gS] ds vUnj pqEcdh; {ks= dk 

O;atd gS %  5 

0B = In  

(³) pqEcdh; {ks= esa ,d ijek.oh; f}/kqzo ds fy, 

iqjLlj.k vko`fÙk dk O;atd O;qRiUu dhft,A 5 

(p) izfrpqEcdRo vkSj vuqpqEcdRo esa vUrj crkb,A 5 

(N) lkbDyksVªkWu D;k gS \ lkbDyksVªkWu ds Åij dk n`'; 

vkjsf[kr dhft,A lkbDyksVªkWu vko`fÙk ds fy, 

O;atd O;qRiUu dhft,A 5 

(t) fuokZr~ ds fy, eSDlosy lehdj.k dk mi;ksx dj 

fo|qrpqEcdh; rjax ds oS|qr {ks= ds fy, rjax 

lehdj.k O;qRiUu dhft,A 5 
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HkkSfrd fu;rkad % 

e      191.6 10 C  

0     12 18.85 10  Fm   

 
0

1

4
   9 2 29 10 Nm C  

0      7 –1 –14 10 Wb A m   

     6 11.26 10 Hm   

em      319.1 10 kg  

pm      271.67 10 kg  

G      11 3 1 26.7 10 m kg s     

× × × × × 

 

 

 

 

 

 

 

 


